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ANNUAL PROGRESS REPORT

&

Report Prepered By: José M.R. Delgado, M.D. Data: 15 January 1954%
For period: NRov. 1 - Dec. 31, 1953
& 13-320

%’I’MBT: SAR /Nonr-609(08)

SHhuar rate:  $7,950.00
| 9
CONTRACTOR: Yale Univeraity
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= ﬁmxm. INVESTIGATOR: Jose M.R. Delgsdo, M.D.
[

‘...._ Asgistant: Arnold S8chulman

o OF PROJECT; NEUROLOGICAL MECHANISMS IN EPILEPSY

“eiee o ObJectives: To study in unanesthetiped animals the rele of variocus cere=
bral structures in the onset, spread and clinical manifssta-
tions of the epileptic attack. The relation betwesn care-
bellum and cortical motor areas will also he considered.

ABSTRACT OF RESULTS

The present project was sctivated en November 1, 1953, therefore we are

reporting only two months of work. In this period we have prepared five cats
and two monkeya with multilead electrodesa implanted within the brain structures.

All the animals are alive and in good conditien.

Method
The electrodes used are of two types: a needle electrode for implanta-
tion within ths brain and a plate electrods for 1mplacamént against the Brain
sortex. Each alectrode connists of six wires of enamelled astainless steel,
esack wire being .00% inchas in .diameter and insuleted except for 1 wm. dis-
tance at the tip. The exposed tips are in turn separated by an interval of
2 mm. for the motor area and 1 mm. for the ceredellum. The six wires are
enclosed in polyethylene tubing ard the total Aiametsr of the needle electrodes
lying inside the brain is .5 mm. The six wires are attached to a sub-minia-
ture radio tubs sockat which rests on the outside of the head of the animal.
By meens of this socket, connection is made with the stimulator or with the
sleatrosncerhalograph. These nesdle electrodes are implanted within the train

with essptic precautions, witrn the animal under anesthesia and using a Horsley-
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- attemptimg to walk, am sxtension of both hind limba occurred which seswad to

-3
Clarke stersotaxic instrumant., Needle electrodes are implanted in the motor
area at the coordinate A~25, lateral 5. In the osrebellum the needls clac-
trodes are implanted with a 15 degree angle at & level varying from 3 to 6 ma.
shove the O plane, 7 to 10 mm. from the middls line. In thres cats plate
olectrodes were also inserted under the dura o\ the mnsiform lobule of ths
cersballum. Tha use of two Grass type 8-k stimulators with stimulus isolation
units, type k-A, allows the parameters of stiwulation of the two areas to be
varied independently. A Talay is used wvhen simuiltaneous firing of both stimue.
lators is desired. A rotor timing device is employed to ensure s one winute
delay betwean stimulations, as well as a two second astimulation periond.
Electrosncephalagraphiz recordings are made on a console modsl IIID, 8 chanmel .
Grass resordsr, and they ars monitored in a 2 beam Dumont oscilloseope, type 322 : .
Motor Defscts as & Result of Electrode¢ Inplantation ‘
No ebservable det¥imental effeetr were caused by implantation of needle

elactrodos in either tho serebdellum or motor areas in the cats or monkeys.

aF

Plate electrodes vare s«mployed in the cerebsllum and not in the motor

o y Dimet

area. In several of the animals so atudied, it wvas found that a hind limb
deficit occourred with po spparent ckanges in the fore limba; this dafic:t 4in tha
hind limba vas obsarved omly vhen thé animel attampted voluntary movement. Whea

clmck any furthar forwvend povement. For about 8 week following electrode iwm-

s i St o s AR iAo - 4 S

plantation, definite eguilibratory defeuts were noted in ssveral of the animals.
They terded to fall to the sidé in which the plate elecirode had bean implanted
4n ths esrebsllum.

The hyperaxtensaibility noted above appears to be in aczordancs with

po—

Fulton's {1) camtemtion, based on his extensive sblation studies on the cere-

nwellum, that ths greator tonicity of the anti-gravity wusculature odcurs as a

result of hyperaxeitability of the stretch raveptors. A sinmilexr affect of
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carebsllar ablation was noted to oceur in the placing reaction, which also

bacepme hyperranctive.

Electroancsphalographic Recordings

In the literaturs there is little information concarning the simultaneous
electrocorticographioc recording of several different points of the cerebruam and
carsballud in unsnegthetized, unrestrained animals. In monkeys we have sean
that 1t is difficult to aveild wovements artefact and thersfore restraint was
nacessary in crder to get gond recordings. The cats in general lay down peace-
fully without restraint and were not disturbad by the presence of the electrodes
nor the connwcting leads and recordings wera easy to take.

In this zanner we are acocumulating data on éitroront days, wvhich will be
used as the bLaseline for our futuxe stuliss to learn possible changes induced by
electrioal stiwulation of different points, and eventually by adainistration of

dxugs. A very pleasant feature is that recordinga we: alike on diffarent days.
Rasults of Elactrioal Btimlation

The electrical stimulation of the superficial and hidden motor cortex in
the cat evoked a wide variety of movamsnta. The hind limba were mainly repre~
sentad in the hidden portions of the sulous oruciatus, and the face and the fore
limbe ware repressntad in the inferior part of the sulous presylvius, coufirming
in this way some of our previcus studies. The effect of stimulating the cere-
bellum, in which our colleborator Arnold Schulman has been mainly engaged, has
brean vary interesting. The motor effacts resulting from stimulation of tha neo-
cerebailum were indistinguishable in most reapacts from those resulting from
metor covitiaal astimulation. At threshold valus, the movewents were well coordin-
ated and vicurred only during ssiwiletion. At higbher voltages, after discharges
sceur, ond at sbil} higher g"ixzulution values cersebellar au!seras of tha type
deocribed by Clark (2) wers brought sbout.

The wevemsphe elieftahle from the ceyeballum consisted of oganiug the mouth,
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licking, sguinting of the eyes, movemsnts of the fscisl musoulsture, scratching,
and flexing of both the fore and hind limba. These motor effacta appearsd upon
stimulation in a manner similar to wovemsnts resulting from wotor ecortizal etimu-
lation; tha characteristics of the reaponses were in fact ss pimiler that by
only observing the evoked responses it was not possible to guess whether the
cerekellum or the cerebral areas were stimulated. It can therefore bs stated
that the movements elicited from the necnerebellun did not lack the explasive
guality cf those resuiting frow wotor cortical exaitation.

Although tha same points in the cerehallum gave the same motor responsen
at essentially the samwe threshold of stimulation on successive days of stimula-
tion, no clear out spatial rapresentation of movement was apparept in the neo-
carebellum. While there was a tendency of the head and fore limbp movements to

oacur from the more anterior portion of ths ansiform lobula and gor the poster-

ior portion to elicit postarioxr 1imb movemwent, no definite statements can bte

mada at this point as to how definite this representation actually is.

fimultanesocus Stimulation of the Cerebellum and Motor Areas
Simultanecus stimulation of both the ceredbrum and neccerahallum was carried
]
]
B

out utilising two stimulators of identicel design, thereby allowing the indepen-
dsnt variations of the paramsters in each area. Simultanreoua fiming of the two

stimulators wad accomplishad by means of a relay device., The areas were stimu-

lated at conatant one minute intervala for a period of two seczende by weaus of

o~
J ‘:» a yrotor timing davice.
,; ¥E Centrol perlods, agual in length to the axpesrimental pericd, wera fivrst
‘ % run for a given set of points in the careballum and motor areas, The conatancy

of the thrashold of atimulatien; as well as the amplitude of the rasponne was

notad. I+ waa found that the animel could recover complately from this control
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study raletivaly cepidly (in an hour) but to ensure an adequate recovery five

RN

hours were allowed between the control snd experimental pericds.
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Stimulation of points in the cerebellum end motor areas et values determined
during the control period and then rechecved immediately bafcre the experimental
period repulted in rather aonsistent results. It was found that stimulation of
the cerebellum at 90%, 100k, and 1106 of ite previously detarmined threshold
wvalua@ caused no changes in the threshold for rsaponse emanating from the motor
cortex. The cerebellar and cerebral wotor responses ocourred in an independent
but well coordinated manner. For oxample, if the cereballar area in question
gavs & turning of the head to the right, and the motor area a lifting of the
right forepaw, then simultanecus stimulation of the two sreas resulted in a
well coordinated movement in which the animal simultanescusly lifted its right
forepaw and turred his head to the right.
PLANS FOR FUTURE:
In only two months of work naturally the project is in its very first
stage, and our plans for the future are as stated in our original propowal for %
acontrant. \
The only departure is in the study of anoxic anoxis vhich was dependent |
on the availebility of the ntrato-chamber. Thia chamber is no longer in use
and the University is planning to remove it. Therefore we shall devote ull ouwr
time to the other two problema ¢f our project, namely, neurologica) mechanisws
in epilapay, and ralationa betwean cerabsllum and cortical wotor ureas.
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